Background: Elderly patients are a significant and increasing proportion of ICU patients. With advancing age, the comorbidities critically ill elderly patients have substantial mortality. The early recognition of patients at high risk of mortality is needed to plan care in advance and to control healthcare costs. Aim: To find out the admission clinical and laboratory predictors of mortality in critically ill elderly admitted to ICU. Method: A prospective study was performed in Geriatric ICU in Ain Shams University Hospitals including 90 critically ill elderly patients admitted for 24 hours or more. Each patient was subjected to on admission clinical assessment, in addition to laboratory investigations including; measurement of serum levels of Blood urea Nitrogen, Creatinine, Sodium, Potassium, Calcium, Phosphorus, Magnesium, Zinc, Bilirubin, Complete blood count (CBC), CRP and arterial blood gases. Results: Mortality accounted for 39% of patient's outcome. Advanced age was significantly associated with increased mortality (p=0.03) The acute stroke as a cause of admission was found to be associated with increased mortality (P= 0.00). Length of ICU stay and the use of mechanical ventilation significantly increased mortality (P= 0.01, P = 0.000) respectively. Tachycardia, tachypnea and deep coma were also found to be associated with increased mortality (P= 0.003, 0.02, 0.000) respectively. Hematocrit, bicarbonate, and sodium levels were significantly lower among the non survivors.
Introduction:
The elderly population is growing in Egypt, like in many other countries, There were 4,400,000 persons aged 60 and over representing 6.9% of the total population in 2006. The expected percentage of older people may reach 8.9% in 2016 and 10.9% in 2026 (1) .
Life expectancy for Egyptian females was 63.5 years in 1986 increased to 73.6 years in 2006. While, Life expectancy in males was 60.5 years in 1986 and increased to 69.2 years in 2006 (1) .
This rapid rise in the elderly population worldwide is paralleled by increase in utilization of health care resources (2) . Moreover, elderly will need ICU admission more frequently and their management will be more challenging. Data showed that 55% of all ICU beddays are occupied by patients aged ≥ 65 years (3) .
Old age is associated with increased mortality in critically ill patients (4) .
However, age alone wasn't a strong predictor for mortality. There is evidence suggesting that acute physiological impairment and associated comorbidities were predictors of mortality after adjustment of age (5, 6) . the current study was designed to study predictors for mortality in critically ill elderly patients at the time of admission, the early recognition of patients at high risk of mortality is needed to plan care in advance and to control healthcare costs.
Methods: Study design:
A prospective single center study was conducted to assess the relationship between different clinical and laboratory parameters and clinical outcome for ICU elderly patients. 90 consecutively admitted patients were included in the study. All patients were 60 years and over. Patients with ICU stay of less than 24 hours were excluded. The patients were divided into survival group (those who were discharged from the ICU after improvement) and non-survival group (those who died in the ICU). Spearsman's correlation coefficient was used for nonparametric correlations. Multivariate logistic regression analysis was used to determine the independent predictors of ICU mortality. Variables that had a significant association with mortality to a value of p<0.05 on univariate analysis were entered into a stepwise logistic regression analysis. Odds ratios (ORs) and 95% confidence intervals (CIs) were used to estimate the independent determinants of ICU mortality. P-values <0.05 were considered significant for all tests. Receiver operating characteristic (ROC) curves were constructed. The area under each ROC curve was calculated to assess the discriminatory ability of the assessed predictors to distinguish whether a patient would die or survive.
Results:
The Length of ICU stay and the use of mechanical ventilation were found to be associated increased mortality (P= 0.01, P = 0.000) respectively (table 2).
There was no significant relation between different co morbidities and mortality (table 2) Up on studying the relation between clinical signs on admission and mortality: tachycardia, tachypnea and deep coma statistically were found to be associated with increased mortality (P= 0.003, 0.02, 0.000) respectively (table 3) The difference between the survivors and the non survivors regarding different laboratory measures were presented in (table 3) . Hematocrit, bicarbonate, and sodium levels were significantly different between the two groups. The Roc curve analysis demonstrated that the probabilities of predicting mortality by measuring serum sodium and bicarbonate on admission were 76.1% and 65% respectively (figure 1)
Serum Bicarbonate level of 15mg/dl had 94.1% sensitivity and 71.8% specificity to predict mortality in critically ill elderly, whereas, serum Sodium level of 120 mg/dl had 96.1% sensitivity and 79.5% specificity to predict mortality. 
Discussion:
The goal of the current study was to evaluate the early predictors of mortality in elderly patients admitted to ICU.
Among the admitted subjects, (43.3%) patients died and the rest survived to ICU discharge. There was a statistically significant difference between survivors and non survivors as regards their age. This agrees with previous studies (7, 8) reported that advanced age was a significant independent risk factor for mortality. However, the advanced age alone shouldn't preclude optimal ICU treatment provided to elderly patients.
Data from the current study suggests that acute neurological insult was responsible for 22.2% of mortality in critically ill elderly patients followed by type II respiratory failure which accounted for 12.8% of the mortality.
The current study showed that mechanical ventilation was related to increased ICU mortality, 80 % of mechanically ventilated patients died (p= 0.000), this was supported by previous studies (9) .
The survivors group had a significantly shorter ICU stay than did nonsurvivors (p=0.01).This finding agree with Mayr et al., (10) who found that ICU non-survivors did not die early in the course of the disease but primarily in the period of prolonged critical illness. This proves the effects attributed to chronic critical illness. bilirubin (mg/dl) 0.6(0.8) 0.5(0.2) 0.3 In the current study 24 (61. 5%) of non survivors had hypornatremia, and serum sodium level on admission negatively correlated with ICU mortality. With multivariate analysis serum sodium level on admission was independent predictor for ICU mortality. This is supported by previous studies (11, 12) .
Whereas, only 4(4.4%) were found to have hypernatremia. This support previous data that hypernatremia was less common than hyponatremia (13) . Despite that the serum levels of different electrolytes (calcium, phosphorus, magnesium, zinc and copper) attracted many researchers to investigate their prognostic value in the ICU settings. Most of the studies measured the occurrence of electrolyte imbalance during the course of critical illness not the baseline levels on admission to ICU.
In Our study there were no significant difference between survivors and non survivors regarding on admission levels of calcium, phosphorus, magnesium, zinc and copper.
Egi et al., 2011 reported that ionized calcium concentration had no independent association with hospital or intensive care unit mortality except for extreme abnormalities of ionized calcium concentrations (14) . Safavi and Honarmand, 2007 (15) , reported that hypomagnesemia during ICU stay was associated with poor prognosis. There was significant difference between those with normal and low magnesium levels in mortality rate (55% vs. 35%), the length of ICU (9.16 +/-0.53 vs. 5.71 +/-0.55) stay. (16) study reported that the serum Mg concentrations were similar in both deceased and alive subjects. They found no association between mortality and hypo-or hypermagnesemia determined upon admission, results similar to the current study.
There was no significant difference found between survivors and non survivors regarding Serum zinc and copper levels. This agrees with Cander et al., 2010 (17) who reported that serum zinc and copper levels had no significant relationship with mortality or length of stay in the ICU. (18) reported that the serum phosphate level had a prognostic value as a predictor for mortality. Like other studies, they measured the hypophosphatemia that developed during the course of the illness not the serum level during admission. 
